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condition u lmmumzed Wlth S-l, S-3 and M W M  and theit IgGs were purified We obtained good
T s d  n < 0 0  ) anti8f m ’ When a l1  were diluted 1=5,000 (0 .2  uWml) tracer S  diluted
periods °Bcd-2 ) frozendenaturation o f  bovine myosin under two different conditions ; Exp-1)  storage d**.
P31.6, o f M W M ^ f l p . !  were W
3206’ U ^ i o T  r t i X l ^ t Z  % T w enre S T l & t
not’ easy to m o n ^ r  o ^ L ^ T ^ w e r T  °f  ^ ' V  ^  f rom ^
decreased to 3 7 . 7, 32.2. to those o f  MWM. In Exp-1, *  '• 'decreased to Î7 7 w  ™ /w  *”  j  i ®  ,  *SM w ere very similar to those o f  MWM. In Exp-1, ‘"e
respectWely°(l.sxi.3;p<0.05). ^  ^  °f  E x p ' 2  ™  *> 15.6, 32.2 and 23.7°% at -1 0 ^2 0 ,-5 0  *d -

Ï Ï S ? m UyosT Îrund iïirrb lf have suffered decrease of protein solubility, dénaturation of m y o f ib r il^
- e a t '5  ¿ “ Ameat1̂  some reports have oresenteH thTt f  * < nardness of texture by loss of meat juice, these factors injure
animal’ f  ?  treatment and the changes during frozen periods were affected to Qu
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w/ j t l s a ^ . r s j - s t  s r s n
s s s - s i r e ?  sr̂ sst $ ̂ ¿srr& ̂ è% srr^z Z i ™
dénaturation of bovine myosin occured by frozen for’ differentiation of frozS thaw ed  beef and f r e s h te e f 6 '

My0S'n WerJe Purif,ed from bovine M Semitendinosus modified by Choi's11 method. , 
ecked by SDS-PAGE (10/o homogenous and 5-15% gradient acrylamide) in Claeys et al12' staining method. Modified W

? A i
13 °  — j ^ia^yo c* ui Mcumng metnoa. jYLoaui®** , v

used tnP n r n H ^  treaf-ed a -ebymotiypsin for producing myosin subfragments, S-l and LMM. Purified MWM, S-l, and 
emulsified with ^  l°  efstak,ish Cl‘ELISA. Rabbits were immunized by intradermal injection of ’purified
— ^  ^  y°lume of adjuvant as 100 ug/ml of final concentration. Each blood was collected by head'O
antisera was separated. Antiserum were afimty-chromatographed on a Protein A High Trap column (5ml) to separate IgG 5k 
t° Jantl«e n , ß y Lee 5 ' d l \  assay method, Ci-ELISA was established. Standard curves Pf o r n T n t , f i e ' i l °  o f f i  were f i

i \  u i  ̂ ui uumcbuudiea Korean cattle was used in this investigation For
muscle ’ were e cmUStoeS8Tore ™  d° 1° cm diameter a"d 1 cm thickness, about 60 grams; for Experiment 2 (Exp'^ii

« - p i S B V f ™ i ! ° . i r ± d™ “ " 2 o ” i  , c  c.To ( ’“f r ' c v 1 samp,% r % % / f c i k
S o fu h lrV  V  " ¡ t t  f° r “ P P P - — ; AI1 aamP,cs were prepared to triplicates, experimentTwere perfbixned at°I mold1; "Jp 
Solubility of myofibrillar proteins (MPS) was modified by methods of Petrovic e t or/ , measured by BCA using differentlL  
BSA solution as standard protein concentration. Filtrates were used at MPS and ELISA test Sample solutions8 for d e tec t
Wnnl H w  ° , T ® S w!th ° 6 M NaCl, 0.01 M PB, pH 7.4, 50 ul of diluents was added to 3 wells o f plates <** 
blocked. We evaluated data by the method of limited standard deviation (l.s.d) in SAS program. P

RESULTS & DISCUSSION : By Choi11 's method and Weeds and Pope13 's method MWM S-l and S-3 were obtS>nei  
result o f purity o f each Ag was higher than 90% by SDS-PAGE (DataPnot shown), in the condition of f i L d w n ^ i  
coated myosin (10 ug/ml), primary IgG (1:5,000), and secondary IgG (1:20,000), all Ags could be detected in the rang® 
A o ^ n  / T 7"1' ( !  d ;p<0 01)’. 'I™ 1 of detection was 0.1 ug/ml (l.s.d.;p<0.01) (fig. 1). O p p o i^ n i r o f  reartion of ^  
0 0  concentration of Ag and f *
Ao U8/ml)h and pnma7  ^  (0 2 ug/ml) were prepared, at 490nm spectrometric v a l u ^ ^ 8o ^ n e T f r o m  reactfon“ with 5jJj 

g could be compared with control, not added Ag, (B0), and the values were appeared as percentage Bi/B0X100 and V  
values could be exoressed as standard m n /p «  h\r o<»mi_i/-»rY __. . æ l_!«. *.  • ® 5 ® ~ 7

b> 'T h  ° f  V f i b r i V V m V r u m e d  by coze« ^

Fvn"?A ' In companson Wltb the change of MPS, two results were not appeared with any relationship during 6 m onths/" 
Exp-2 were veiy severely changed from control (Fig. 2 - I-B).  At only 2 times thawing samples stored at - lOU and -2 °^  
appeared to decrease of concentration of MWM of about 50% compared to control, but MPS was about 91% above 
All samples except for that at -50 C were presented from 33.21% (at -20U ) to 43.6% (at -IC C ) at 3 times thawing A11/ '  
at 6 times thawing Abs were immunoreacted with their epitopes to 14.8, 9.6, 14.6 ami 12.6% below at -10 -20 -50 and/  
respectivelv n.s.d..D<̂ 0.05V Ratft nf stnrao#1 tpmnprahtr<» nf .o n v  nm« —̂*. _____ i_. . r v . t  « «  * . . * .s e v e i ^  t o d l n T d e n a m m d  ' by b o V <  

solubility in comparison of change of protein concent* jj
r ---- —j \------~ wa uiwiugv iv^iiiptiaiuic ui -¿1/t  \b

F xnei ,  ^ ere ,was, not anJ  relationship with solubility in comparison of change of protein c o n c e n t^
Exp 1 reactivity of anti-S-1 IgG and S-l stored at -10C and -50 C was disappeared any differences with control (Fig- V  

esults of Exp-2 were very differed from Exp-1 (Fig. 2-II-B). All treatments were decreased to 3 times thawing, eve"1

. „ ;■ „  Vii, oiuuiy-cnromaiograpnea on a Protein A High Trap column (5mh to senarate lgu  Mt
o antigen. By Lee et al s assay method, Ci-ELISA was established. Standard curves for quantification of Aes were ° t(

imder fixed anatytical condition. M Semitendinosus o f domesticated korean cattle was used in this investigation For E*P*?V 
(Exp-1), Whole muscles were rut to S-in rm o„A 1  zu:_i____  ... .  , V  - uivesugauon.
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4  ar̂ '  However, at 6 times thawing detected amounts of S-l were not changes c™ P ed w*  7 2 8 T 52.54 ^ifd 29.02% 
a,d £ aren«y shown (Fig. 2-ffl-A, -B). The degree of immunoreaction of ^ p - 1  was reduced ^ respectively

Exp-2 was to 11.89, 15 60, 32.24 and 23.76% for 6 month storage *  ^  MWM (Fig. 2 - 1-A, -ID-A).
S s e 4 \ C_hanSe ai  ^ P ’1 ' A f a e n  storage, samples at -20“C were the most severely

M.d

6creas' u,Û -  Change at Exp-1 occurred at all treatments was stmiiar w in  w nucii^, “^ m n ie s 'a t -20 °C were the most severely 
4  TK reactiv i4  Of anti-S-3 IgG and S-3 simultaniously started at frozen ^ a g e  samples *  ^  (Fig. 2-m-B). All 
» ¿ „ W  f c r e a S  of ¡™ „o o „sp o „se  o f S - 3 *  E x p - 2  was » 4  E x j U  b». more . S. .............

ÿ
f!

lento 16 decrease o f immunoresponse of S-3 at Exp-2 was same tenae y times thawing especially 50% at -20°C
^ e x c e p t  for samples at -50 “C were decreased to 35% above at only 2 times Sampyles at .10"C and
w ° 5). Denaturations of S-3 through Exp-2 were occured more, , vr»m nerature These results showed that denaturation of 

C ! re denatured to more about 10 - 15% than samples of lower te p could compare our results with Wagner and 
>0rr L ere mainly occurred at the part of myosin rod dunng frozen sto g . f  myofibrillar proteins. Report by DSC

» • ¡ i s ? ! * *  i  “ d n , ° f .? s£  • s r s s s j r z e s i j r J u o S r a .  * »  ^  « * * •  >.«

/  r̂el

P.
oi'
ifj.

> n e d Use Peak I and H of DSC thermogram were presented as 7 tal is fovmed in cetain positions
° rnu$ct °Uli resulte, decrease of peak II was estimated as denaturation o • Rawing methods. Morphology of myosin
r«d S ‘e cell and affect fibres may be affected by storage temperature and frozen and mawing me y

% s from that of myosin head and coiled coil helical structure may be able to be injured by

g i S f a O N  : Myosin molecules were destructured and structurally denatured by fr0« " “c ^ w ^ r k n a tu r a te d  smaller8than 
4at ofA established by us. Myosin in meat at storage temperature of eutectic p°"?‘ demaeed Frozen denaturation of myosin 
s% ra lother temperatures, beef slices stored at -20"C were the most severely im a g ed , ^ o z ™  could be not
%e|ŷ ents produced by « -chymotryptic proteolysis were more severely demaged in LMM ana resu 

aetermined by Ci-ELISA.
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Change of MPS of beef cuts in tire various zones 
of storage temperature at Exp-1 and Exp-2

(m g/m l, % )^
Storage

Storage
temp.
< t>

0 1 2 3 4 5 6

Exp-i

-10

-20

-50

-80

286. 
100* 

3 17. 
100* 
309. 
100* 

3 14 
100*

3.28 
114 69 

3 46 
109.15 
3.47 
11230 

3.39 
107.96

3.13
109.44

364
11483

369
119.42

3, ? i > 5

2.81
98.25
3.58
112.93
365
118.12

3.47
110.51

265 
92.66 
350 
111.46 
3.54 
11456 

3.50 
111 46

2.55
89.16
3.26
102.84

329
106.47

3.43
109.23

2.54
88.81
2.89
91.17
3.14
101.62

2.81
89.49

E«p.j

-10

-20

-50

-80

2.93. 
100* 

3.07 
100* 
242. 
100 

2 99. 
100*

2.68 
91.47 
2 94 
95.77 
2.59 
107 02 

3.19 
106.69

2.66 
90 78 
2.97 
96.74 
2.65 
109.50 

305 
102.01

2.60
88.73
292
95.11
261
107.85

301
100.69

2.36 
80.55 
2.99 
97.39 
251 
103.72 

295 
98 66

1.93 
65.87 
2.59 
84 36 
2.49 
102.89 

2.76 
92.31

1.99
67.92
2.53
82.41
2.32
95.87
2.65
88.63

a these values were calculated in tire percentage of 
detected results of treatments to control (fresh beef).
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Fig. ‘ s s s 7 w a x ' s

(m i

standard Ag (ug/ml)

F'g. 2 The changes of immunoresponse of anti-MWM IgG ( I ) ,  anti-S-1 IgG (R  niTOsin'e^ncte^d^rom ^frozen 'sample, and Mo (control)
(A) Exp-!, (B) Exp-2. M, (treatments) indicates df^ f . deecfon“ “ fes° fj K Î t S ^  were determinated (1. s. d , p<0.05) 
indicates concentration of myosin extracted from fresh beet. 1U samples 
(■ )  at -IOC, (□ )  at -20C, (X) at -50C, and (A) at -80C].
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